Aim: The aim of this study was to investigate the effects of physiotherapy methods applied for chronic neck pain treatment on pulmonary function, functional capacity, pain, and disability. Material and Method: This is a randomized controlled prospective study conducted in 84 patients with chronic neck pain. Patients were divided into 2 groups and physiotherapy was performed in 42 patients (10minutes with ultrasound 1.0W/cm2 intensity, 20minutes with conventional Transcutaneous Electrical Nerve Stimulation, 20 minutes with hot pack), home exercise program, respiratory exercises; and 42 patients in the control group had only home exercise and breathing exercises. Age, body mass index (BMI), duration of pain, severity and frequency of pain were recorded in all patients before treatment.Then, at the beginning and at the end of the treatment, pain intensity was assessed by visual analog scale (activity, rest, night), functional capacities with 6-minute walking test (6MWT), respiratory function tests with a spirometer, and disability with neck disability index (NDI) were assessed. Statistical analysis was performed with SPSS 22.0 program and p<0.05 was considered significant. Results: The mean age of the patients was 42.40±7.26years and mean pain duration was 18.47±13.49months. VAS,6MWT,NDI and VC, ERV(expiratory reserve volume), TV(tidal volume), FEV1( forced expiratory volume in 1 second), FEV1 / FVC, FEF25-75( forced expiratory flow at 25-75%) were found to have a significant improvement in the treatment group in intra-and intergroup comparisons (p<0.001,p<0.001,p<0.001,p<0.001, p<0.001,0.024,0.057,p<0.001,0.009,p<0.001,0.006). In the control group, the only significant improvement was observed in intra-group VAS values, p=0.015,0.020,0.034). Discussion: Physiotherapy program applied to patients with chronic neck pain has been found to increase respiratory functions and functional capacity with decreasing pain and disability level.
Introduction
Chronic neck pain is the second most common musculoskeletal problems in the population. Chronic neck pain is one of the most common musculoskeletal complaints that cause motor control changes in the cervical region and related structures [1] . Neck pain is a musculoskeletal disorder, which occurs in about 23% of the general population, but causes disability and cost increase day by day. Although there are periodic remission and exacerbation periods, most of the patients have a chronic condition in which their symptoms are not completely healed. In some studies, it has been reported that activation of superficial cervical muscles, increase of forward head posture, and restriction of neck spinal mobility is seen with various dysfunctions, sensorimotor disorders, and deep cervical flexor muscles inhibition due to chronic neck pain [2] . In recent years, studies have reported that chronic neck pain causes deterioration of respiratory functions such as maximal inspiration and reduction of expiratory pressures. When looking at pulmonary capacities, it is seen that all voluntary ventilation volumes, especially the inspiratory reserve, are decreasing. Factors leading to respiratory dysfunction in patients with chronic neck pain are listed as follows: 1) Weakness of deep neck flexor and extensor muscles, reduction of cervical thoracic spinal stability due to changes in rib cage mechanics, 2) Variation of the force-length curve due to hyperactivity of the sternocleidomastoid muscle and restriction of the range of motion of the cervical spine, 3) Chronic pain and kinesiophobia chronic hyperventilation and change of arterial blood values [3, 4] . Respiratory exercises given in the treatment of patients with chronic neck pain are reported to decrease pulmonary capacity and disability level [5] . However, in the literature review, there was no study investigating the effect of physiotherapy methods on respiratory functions as well as respiratory exercises in the neck region. In this sense, this study is the first. The aim of this study is to investigate the efficacy of physiotherapy methods applied to patients with chronic neck pain, on respiratory functions, functional capacity, disability level, and pain severity.
Material and Method
Participants: This is a prospective, randomized controlled trial of 84 patients with chronic neck pain diagnosed at the XXX Hospital Physical Therapy and Rehabilitation Department. The inclusion criteria included patients aged between 30 and 50 years who had complain of pain at least once a week with neck pain for the last 6 months. Written informed consent was obtained from patients who participated in this study. Exclusion criteria includeed smoking, traumatic neck pain, obese patients (body mass index >40), spinal fractures or surgery patients, the presence of inflammatory pathology in the cervical region, presence of severe comorbidity (musculoskeletal, neurological, cardiorespiratory, neuromuscular) diabetes mellitus, pregnancy. Ethics committee approval for the study was obtained from the XXX University Ethics Committee for Clinical Researches (Approval number: 2018-40016-95). Patients were randomly divided into 2 groups of 42 people. A randomized list is prepared in a computer environment by a statistician for randomization.
In this list, the odd numbers for the control group and the physiotherapy group were given double numbers. The group identification is printed on sequentially numbered cards placed in sealed envelopes. After enrollment, the numbered envelope was opened by the patient and the blind investigator. Interventions: While in the treatment group physiotherapy, home exercises and respiratory exercises were performed, the patients in the control group had only home exercise and respiratory exercises. In the physiotherapy program, every session patients were treated with Ultrasound for 10 minutes at 1.0W/cm 2 , conventional Transcutaneous Electrical Nerve Stimulation (TENS) for 20 minutes, and a hot pack for 20 minutes. Sessions were applied in 20 sessions for a total of 5 days per week for 4 weeks. The home exercise program was designed to teach joint movements in the direction of neck flexion, extension, lateral flexion and isometric exercises in the same directions. Breathing, diaphragm, and lips breathing have been taught as breathing exercises. All patients were asked to repeat the exercises 10 times a day 3 times a day. Outcome measurements: Age, body mass index (BMI), duration of pain, severity, and frequency of pain were recorded in all patients before the treatment. Then, at the beginning and at the end of the treatment, pain intensity was assessed by visual analog scale (activity, rest, and night), functional capacities with 6-minute walking test, respiratory function tests with a spirometer (Cosmed Pony FX), and disability with neck disability index were assessed. Visual Analog Scale (VAS): The VAS pain score was measured to determine the pain level of the patients. The 0-10 cm chart was presented to the patient, with 0 no pain, 0 the most severe pain felt in life 10, 18 and was asked to mark the pain severity. Then the point marked with the millimetric ruler was measured and recorded [6] . Six-minute walking test (6MWT): Functional exercise capacity was evaluated using a six-minute walking test. The subjects were instructed to walk as far as possible in six minutes in an enclosed 50-m long hospital corridor. Standardized encouragement was given in every 30 s. The maximum distance covered at the end of the test was recorded [7] . Neck disability index (NDI): The Neck Disability Index is a functional assessment form developed by Howard Vernon [8] , whose Turkish validity and reliability study was also conducted by Kesiktas et al. in 2012 [9] . The questions investigated the severity of neck pain and the relationship of pain to occupational life, recreational activities, social and functional impact on life, and emotional factors. Each question is scored between 0 and 5. The total score gives the test score. According to the test result, there is no disability between 0-4 points, mild disability between 5-14 points, moderate disability between 15-24 points, severe disability between 25-34 points, completely disability 35 points and above.
Statistical analysis
All the statistical analyses were performed using SPSS 22.0(SPSS Inc.,Chicago,IL,USA). Continuous and categorical data are reported as mean ± standard deviation and number (percentages), respectively. The Kolmogorov-Smirnov test was performed to determine the suitability of the data for normal distribution. The Mann Whitney-U, Wilcoxon and Friedman K tests were used to compare the variables between the intraand inter groups. P value < 0.05 was accepted as meaningful for all statistical levels.
Results
The mean age of the patients participating in the study was 42.40±7.26 years, the mean BMI was 22.71±2.91kg/m 2 and mean pain duration was 18.47±13.49 months (Table 1) ; 50.9% of the patients reported that their pain was moderate. There is a significant improvement in VAS (activity, rest, and night), 6MWT, VC (vital capacity), ERV (expiratory reserve volume), TV (tidal volume), FEV1 (forced expiratory volume in 1 second), FEV1/FVC, FEF25-75 (forced expiratory flow at 25-75%) compared between the groups and intra-groups before and after the treatment (p<0.001, p<0.001, p<0.001, p<0.001, 0.024, 0.057, p<0.001, 0.009, p<0.001, 0.006) ( Table 2 ). In the control group, significant improvement was observed only in the treatment group pain assessment (VAS night, activity, rest) (p=0,015;0,020;0,034) ( Table 3 ). While moderate disability was determined in all patients before the treatment according to NDI, a significant improvement was observed in the physiotherapy group after the treatment and moderate disability was observed in patients in the control group with disability (p<0.001, 0.257) ( Table 3) .
Discussion
This research is the first to investigate the efficacy of physiotherapy methods applied to the neck region to improve the reduced respiratory function of patients with chronic neck pain. As a result of this study, physiotherapy methods applied to the patients with chronic neck pain were found to increase respiratory functions and functional capacity by decreasing pain severity and disability level. Recent studies have emphasized the effect of neck pain and neck mechanical disturbances on respiratory functions. It has been reported that patients with neck pain may have impaired disability and respiratory functions in clinically significant [10] . In the study of Dimitriadis et al., maximal inspiratory and expiratory pressures of patients with mild chronic neck pain were reported to be reduced according to the NDI [11] . Evans and Whitelaw reported that patients with chronic neck pain had a 5.5% reduction in maximal inspiration and a 4.1% decrease in maximal expiration [12] . The comparison of pulmonary volumes between persons with and without chronic neck pain was performed in only 4 studies. Among these studies, it was reported that FVC in one, FEF in two, and PEF in the other two studies were affected in patients with neck pain [13] . Dimitriadis et al. found that FVC, expiratory reserve volume, and maximal voluntary ventilation of patients with neck pain and disability were significantly lower than those in the control group when compared to 45 healthy subjects with 45 chronic neck pain [14] . According to the results of this study, when compared with the control group, there was a significant improvement in the post-treatment functional recovery of patients treated with physiotherapy, 36.7% in VC, 56.73% in ERV, 75.64% in TV, 15.13% in FEV1 / FVC and 36.52% and capacities increased by 68.35%. It has been reported that respiratory performance is reduced due to the decrease in the performance of local and general muscle groups due to the increased pain intensity in chronic neck pain patients [15] . Pain severity and disability level correlated with maximal expiratory pressure in chronic neck pain. It has been reported that patients with high levels of pain and disability have a particularly reduced performance of their expiration due to sternocleidomastoid, scaleni and trapezius muscle weakness and cervical movement limitation [16] . When the results of this study were examined, it was determined that the pain intensity of the patients decreased by 89.05% and the disability levels by 93.21% after physiotherapy. The limitations of the study include the low number of patients, the limited age group being assessed, and the lack of assessment of cervical isometric muscle strength.
Conclusion
In conclusion, in this study, physiotherapy methods applied in the treatment of patients with chronic neck pain were found to improve patients' respiratory functions, functional capacities, and reduce pain and disability levels. Physiotherapy methods and regular exercise program are thought to be able to work more effectively with inspiration and expiration helping muscles with decreasing spasms and pain in neck muscles and thus increase respiratory functions.
